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55. The support cap as in claim 49, further comprising at least one air escape 
channel defined longitudinally along said recess to define a passage for air to exit said 
recess upon fitting said support cap onto the shaft projection. 

56. The support cap as In claim 55, further comprising a plurality of said air 
escape channels defined around a circumference of said recess.- 



REMARKS 

The present amendment will greatly facilitate prosecution of the application. The 
new claims more distinctly set forth and claim the invention. 



Respectfully submitted, 
DORITY & MANNING, P.A. 

By; 




Stepherf E. Bondura 
Reg. No. 35,070 

P.O. Box 1449 
Greenville, SC 29602-1449 
(864)271-1592 
FAX (864) 233-7342 
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Open End Spin-rotor with 
an Attachable Support Cap 

The invention concerns an open end spin rotor with a sha^o^Selnd^ - 
which a support cap can be attached, and concerns also the support cap for the said 

In the case of a rotor shaft disclosed by DE 40 20 411 AI, on the free end of the 
rotor shaft, a support cap is placed on an attachment or a fitting. Upon the operation of 
the spm-rotor, the free end of the shaft is pressed against a ball, which is driven b&gT' 
rotation of the support cap, so that the ^ball entrains lubrication from a lubrication 
reservoir between the ball surface and the surface of the support cap. The outer surface of 
a pin serves as a guide surface for the centering, and alignment of the support cap 
whereby the penetrative depth of the pin into the support cap runs over half of the entire 
depth of the support cap. Simultaneously, the outer^rcumferential surface of the pin 
and the inner surface of the support cap are united by force-fit, so that the support cap 
must be pressed onto the free end of the shaft of the rotor. Because of the force-fit the 
air volume in the support cap is °°^*fby the insertion of the pin. In order tobe 
able to insert the^fpin up to the^l depth of penetration, the boring in the support 
cap is deeper than the height of the pin, so that a dead-space for the reception of the 
compressed air is created. Since the bearing surface of the support cap suffers wear 
through the bearing on the ball, the support cap is exchangeable, which is allowed by the 
^force-fiv In this way, the support cap is freed from the shaft of the rotor and 
replaced by a new cap, as soon as the wear has progressed to an unacceptable point. By 
the employment of a ceramic material for the support cap, the danger exists, because of 
the fhable nature of the material, that because of the radial stress of force-fitting, the 
shell of the support cap, upon being so pressed, will fracture. Also, because of 
temperature gradients between the support cap and the pin, as wtugfe£ejm^ 
duTerent heat expansion coefficients, due to operational heating of the shaft of the rotor . 
that is, also the support cap, fissures can develop in the shell and the disintegration of the 
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"PP°n cap can « Funher> „ is ^ poss . He ^ 
spm-rotor, such vibration, being ^ &r , *"» *• 

and the bearing ball the force.fi, wilt i~ , Pa« between the support cap 

r„ m „ „ • • m ' t0 "^ flt wlB '°°*n, and wrth the help of the heated and 

ZZ1 T 5PaCe ' 11,5 <*" *** the radial are* of 

0. ft. baata of this large diameter of the support cap, the means of lubrilon Z^' 

«WOrt cap by the described Urge diameter whh a high centiifega, force and thus wM, a 
•fcgh velcctty so th* the tab ricant is disrated over a very wide are, aboutthe axial 
beanng. Aa has already been mentioned above, in the case of this support cap, the 
ahgnmem of tite support cap to the shaft of the spin-rotor U carted out tough axially 
ntnotng guide or alignment aurfacs, which only lead to at, effective eligmnem, when a, 
the same ttnte a radially acting Wfi, haa bean effectod, which is associated with the 
above described problems. ^. 

Thus, it purpose of the invention^ i^Sde an open-tnxl S pj„. rotor ^ „ 
attachable support cap, aa well as aoch a support cap and a procedure for the manufacture 
of the same, in which a atopic and secure alignment of the support cap is attained, which 
" '° ^of the o pen-end spin-rotor, wto out a, e risk of axaevaaM damages 
^-TOspuroose « achi ev ed^ the featgrKof the Uaims -T73rT7-rOTsr->ir^ 
^fc the case of an open end spin-rotor with the features in accord with tigg^PgZf. > 
<gS^ there is provided on the fece of the free end of the shaft an alignnteTsuZT 
winch the support cap provides a confronting end-face alignment surface*, align the 
support surface of the support to the rotor tods. By tin's means, two surfaces are set 
parallel to one mother, which, ftm, is a surface perpendicular to the axis of the shaft and 
^cond.asurfeceperpendioular.omeaxiaoffte.spportcap. By means of the parallel 
ahgnmen, of the planes, the two exes are a, leas, made parallel to one softer. Witt this 
sanation, a™,* is given, tita, in the case of a 11a, support surface, the separation 
between the bearing ball and the shaft remains ,he same, without the support cap 0„ 
tins ace™, axial vibrations of the shaft, because of an axial misadjustment, are avoided. 

♦ 
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«"«••*« co^ aligned ^ U p0siB . olKd) „ ^ ^ ^ ^ 
he paralie, to one ano^er. W,^ the ^ ^ fc ^ 

"*» « « *>** »»<ac^ r , &r ^e, *. aligmnem „ ^ ^ 

PrtM phoning with an hterpoaed layer. Thia sepanrtfag intend %er „. for 
exampie, an actee* coating n*ans, which la apportioned to eaoh surface in a layer of 
uniform thickness. 

Since, in the case of a bearing which -s^enter^ ^ 
or. employed because of alignment deviations, the bail of the axial S 
the support surface of the .support canjisnot centered on the axis, but mheToffset 
therefrom, accordingly runs on a circular line on the surface of the support cap If, after 
the fastening of the support cap on the rotor shaft, the axis of the support cap stands at an 
angle to the rotor axis, then, during the rotation, the distance between the ball and the 
rotor shaft changes. Because of the high rate of rotation and the axial thrust on the rotor 
in the direction of the ball, there occurs a lifting and dropping of the support surface 
similar to percussion drilling of the support cap against the ball surface. To avoid this 
•mbaW, it is therefore a requirement^ the rotational axis of the support cap and the 
rotational axis of the shaft are aligned to be parallel to one another. Opposing this 
""balance, is an insignificant radial imbalance^nich is activated by radial 
misadju^nent of the support cap on me shaft. Since the diameter of the support cap is 
anally this radial imbalance moment is smalj^tiveto the entire spin-rotor 

Further, it is not necessary/o provide an axially running alignment surface which 
requires an axially active Wf,t. On this account, the wall thickness of the shell of the 
support cap can be kept thin, so that the dissemination of lubrication means is minimized 
and a destruction, i.e., a bursting^ the support cap cannot occur. 

In an advantageous embodiment, the depth of the recess in the support cap can be 
equal to or less than half of the entire height of the support cap. Because of the alignment 
at end surfaces and/or inclined alignment surfaces, it is not necessary to subject the 
radially extending inner surfaces bf the support cap, or the outer surface of the pin to 
alignment. 
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Further, the returned M mppm of m 

BtemK ° t0 " **»> of the rnez „ fl* mppm ^ ' 

manufacture. PP°"«'P. the support cap is simpler to 

nit rr,?"^ foWft,i,!g " *. out. surftces of the 

p» the shaft and inMr ^ rf ^ ^ . ^ ^ 

ha the retirement for x mcaima precision during manufttcure is re Jed 
Additionally, be«u S e of fit. apace for play ^ fts ^ ^ ' 
-r wan of rite support cap, rite air expend front the support cap by rite pin I easiiV 
escape A concession of the sir or operation* heat expansion of * does no. occur 

Alternative to. or in addition „ rite alignment « rthce of the end face on rite shaft 
an tnclmed aligmnen. fice can be provided, tvhich confront, a conespondingly ' 
constructed centering surface of the support cap upon the shaft end. A result of the 
mutual* aligned inclination, of rite shaft and rite S upp«, cap^likev™, a parellel 
atrangement of rite axes of rotation of rite support cap sad the shaft This aJlows rite 
accon^lishmentofthe above daoibed alignment of the support surfhce of the support 
cap to rite ^hari. At nte satnerime, the slattred, totationally symmetrical entering 
-r*ce, ,e., align™, ^ (for ^ ^ • 

about , coaxial alignment ofthe support captorite shaft. By means ofriris, it is possible 
to minimize or eliminate a radial imbalance. 



. to »!^^tage 0 usembodimem, a „ ai dmcel S u S edastf,ealigmnen« 
-fcce of riie shtft. * could he effected by , pi„ wWch ta 

be vety large, wmlethewal, of the support cap, which su^undsriiepm, «. Keptvery 

If the inclination of the alignment surf.ee lies i„ tte WBt of 4S . ^ „ fc 
an adhestve materia, for securing me support cap to the shaft, a particularly amble 
conne^on can he n«de. In «. ^ m ^ „ , ^ ^ 
no. mdy pedicular «o rite Cerent surface. te aUo in , ^ ^ J£ 
tvhereby an adhesive will be found particularly .ttpng in resisting shear 
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* use .fan adhesive for the tong of the support cap onto the 

^^^^^^^^^^ 
the rotor shaft lies in the area of the wear of the support cap, so that the spin-rotor 
preferentially replaced as a complete assembly. 

If, as an adherent material, an adhesive is employed, which retains its resilient 
characteristics after the cure, then the adhesive acts between the support cap and the shaft 
as a damping element, which leads to a damping, of the bearing. Vibrations of the shaft 
are then not directly imparted^full impulse^ the ball which serves^^ 
bearing. On this account the alignment surfaces of the support elements and the surface 
of the ball are less subjected to damage, so that the operational life of the axial bearing is 
additionally increased. 

If the support surface of the support cap is flat, then it suffices to do no more than to 
align the alignment surfaces of the support cap and the end of the shaft with one another. 
A coaxial alignment is no longer necessary, since even in the ease of a slight axial 
misadjustment of the support cap, the rotor shaft always runs in one plane along the 
support ball. Requirements for precision of dimensioning in the case of radial 
measurement and for radial adjustments upon the setting of the support cap on the shaft 
are, on this account, very small. 

By means of provision of an air escape passage in *e shaft and/or furnishing an air 
escape channel in the support cap, it becomes possible^on the setting of the support 
cap on the shaft, to allow the air, which was compressed by a pin or a bolted end of the 
spm-rotor in the cap, to escape without further measures. Thereby, an air pocket in the 
supportcap is prevented. On this account, there must be no dead space prcvided^thin 
which^the air, which has infiltrated though the bolts into the support cap can Z 
compressed. There is no pressurized air presen^eh can erupt from the shaft bv the 
Oration of the support cap. With the use of an adhesive as a fastening mean. ^f the 
support cap on the shaft, superfluous adhesive can escape through the deaeration opening 
and/or through the air relief channel, so that only a thin layer of adhesive remains 
between the alignment surfaces and thus a precise alignment of the J^rfaces can be 
accomplished. ' 
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upport cap, .P^ge^b. provided^, ^ ^ ^ 

^^^^^asupp^p^W^^^^ 
M . provided. *. ^ cap has . ^ 

f*"*™ ° f ^ "» reM ™ » " alignment surfhce and/or M 

ok toed certraiiaing surface, ^ whic „ „, ^ ^ _ fc ^ _ 

and amply ahgring to support cap when k U being attached to the shaft. W thia ' 
^ arrangement, the described features of the support op achieve the above described 
advantages. 

i^^^S^KSS^^ of - °P«rf rotor in accord 
0^09, before lie fastening of the support cap onto the shaft, the shaft is coated 
with a layer of a hard substance. As a result of this, the support cap itself its 
festcingto the shaft need not undergo the working and manufacturing processes for the 
shaft. If, for instance, the shaft, after the coating with the coating of hard material is 
sooted to a tempering procedure, this has no negative effect on the fastening of the 
^53>support cap which is to be carried out as a later step 

On the other hand, in accord with the t^Sfi^SRZZZZ ZT"~»~. 

2 *^%SZ$*fi >n ,lK ** **** is •» «he hard material. 

When^aoneKft. precj5iM of „,„ dimensjoMj ^ 

of the basic form by the Waning and aiignnten, of the support cap on to shaft remains 
unchanged. Changes in dimensional accuracy by non-uniform coating of to shaft thus 
Play no role, since tose are already mounted o- to ahaft. If; during to coating 
procedure a tempering process is aiao carted ou^ to* for example, to adhesive used 
wool he sunuhaneously cured by to temping process, «, ta ^ ^ 
as well as to production coats are reduced. 

If to support cap is fastened- by means of adhesive to to shaft, then to adhesive 
can be appiiad on to bottom of to support cap and/or on to end face of to ahaft Then 
tofhung on to ahaft is insert* into toaupport cap ^fir-me air is completely 
expelled before the adhesive is presaed out by the shaft insertion. ** a ' 
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2? M ° f * ^ fc - «- »PPOrt cap is avoided,,, to 
the adbenng surface is unBorroiy covered by «he adhesive and a pressure bui.d-up of.be 

airwarmedbyoperationofthespin-rotorisavoided. 

With .he aid ofdrawfags^odi^ „ ^ ^ 

more detail below.cjhere t^^TTr ^ 

Fig. 2 a first embodiment of a support cap with a 
crowned bearing surface, 

Fig. 3 a second embodiment of a support cap with a 
flat bearing surface, 

Fig. 4 a third embodiment of a support cap as well as 

the end of the rotor shaft with the attached support 
cap and 

Fig. 5 a fourth embodiment of a support cap as well as 
the end of the rotor shaft with the attached support 
cap. /-) /-) vv 

Fig, 1 shows the free end of the shaft I of "a spin-rotor for an open-end spinning . 
machine. The free end of the rotor-shaft I hes remote from the rotor plate of the spin- 
rotor and possesses a conically tapered transition section 2 for the reduction of the shaft 
dtameter, a cylindrical section 3 thereafter and a pin shaped section 4. The cylindrical 
section 3 has an edging 5 on the end face, wh^ serves as a receiving means and 
ahgnment surface for support cap 7a, b, c, d.4uXerfthf P m shaped section 4 exhibits 
flat end p,ece 6, which likewise serves as an alignment means or contact surface for the 
support cap. 

A first embodiment example of a support cap 7a is presented in Fig. 2. The outside 
diameter of the support cap 7a corresponds to the outside diameter of the cylindrical 
section 3. The pin shaped section 4 of the shaft 1, permits itself to be inserted completely 
mto the essentially cylindrical recess 8 of the support cap 7a. The back side, annular 
shaped end face 9 of the support cap 7a, serves as a counter surface for the contacting 
surface, that ,s, the alignment surface of the edging 5. The bottom 10 of the cylindrical 
recess 8 forms the counter surface for the end face 6 of the pin shaped section 4. 



a 
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shaft ^7 ,en ™ toth ^ «f -W« «P Wi**.^^ 
Ml.. male . thi 5 M by the ^ ^ ' 

offeaurfa.es 10 and , » one anotta,, or*. .mrt-l „ igIlmmt „ fc sluftMs9and5 

Th e forward «d fhce of th. rupport cap 7> is fcrmK) , . 
surface 1 la, wh,ch to against a freely roatabte ^ oftie ^ ^ ^ , « 

m Fig. 1 and 2 of DE 40 20 41 1 Al. 

Insofar as not elsewhere described, the support caps 7b, 7c, and 7d and the rotor- 
shaft of the second, third and fourth embodiment examples represent the support cap 7 a 
and the rotor-shaft 1 of the first embodiment example. 

The same, orthe same acting components are designated by the same reference 
numbers. 

Fig. 3 shows . second embodiment of a support cap 7b. ia which thread faoe 
bearrng surftoa 1 lb is eonaructed <o ba flat. Independent of a pmbsbly oeeuning . radial 
nusalrgnment of the support oap 7b relative to theahaft 1. that is « say. bytwo partdlel 
but not coaxial alignment of the axes of the closure cap and the rotor shaft 1 the 
separating distance between the touching point to the ball of the axial bearing and the 
rotor shaft 1. remain* constant, Md independent of the angle of Nation of the rotor-shaft 

Hie support caps 7a, 7b and the support caps 7c and 7d, the latter as described 
below, are made to adhere to the free end ofthe rotor shaft 1 by adhesive. Forthis 
purpose, the adhesive means is applied either on the bottom 10 of the support can and/or • 
on the end face 6 of fte pin shaped section 4. Upon the insertion of the pm shaped 
section 4 into th. recess 8, fir*, because of the present pUy between the inner wall of the 
cylmdncal recess and the outer eunumferential surface of tire pin shaped section 4. tire air 
rs expelled outof the cylindrical recess 8. Subsequently, he adhesive means is expelled 

supports 7a, 7b. 7c, 7d„o air renains betweon fte r»rrftces lOand 6. 5 and9„or 
between the outer cimumferential surface of the pi„ staped seotion 4 and the inner wall 
of the cylindrical recess 8. 
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d^h T shows only . ^ ofthe Mtfre he , gte H rf fc 

of (not shown) other em|x,diments, it sufficK if x saa> preferab]y T < ^ 
Fig 4 sh ows , tUrd ^ of> ^ ^ ^ ^ 

rotor shaft , with to ^ ^ cap 7c. A recess 8b in the support cap 7c i. 
hexagonal, so «hat Mowing the insertion of ft. said support ap 7c oao ^ 

'7 4< «-r surface of the recess sb lie line shaped 
on fte outer circumference ofthe pin shaped secrion 4. Between the outside edgea 12 of 
*e teagona! -ess 8b and the outside circumferentiai surface of thepin shaped section 
4, there ere created thus, in aadaJ direction, continuous hollow passages 13, tough 
which, upon the insertion ofthe support cap 7c, air can escape. 

Fig. 5 shows a fourth embodiment sample of a support cap 7d, wherein a 
senuctrcular air escape channel 14 is designed which is placed bordering a cylindrical 
recess Sa in the ^ 7d By ^ rf ^ ^ ^ ^ 

the inaction ofthe support csp 7d ontofte rotor shaft 1, air has an escape route. 

^^^^ ~f**" 
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The invention concerns an open-end spl n^^^^^ haft^g^rl ^ j, * 

^l^i Up P < L rt ^P^exhibits a counter alignment surface^— 
toST^S. ^ T of^Tupport cap ^relative to a plane disposed perpendicuST 
tothe rotor axjs and/or an inclined alignment surface for the alignment «nd <£Sat 
centering of the support cap on the shagg^ 
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